Attenuation of ischemia-induced activation of cardiac sympathetic afferents following brief myocardial ischemia in cats.
We have previously shown that brief myocardial ischemia impairs neural conduction in cardiac sympathetic efferent fibers. However, attenuation of the activity of afferent sympathetic nerves, which may contribute to impaired ischemic nociception and reflex hemodynamic responses, is not well understood. Therefore, we studied the electrophysiological effects of brief myocardial ischemia on the mechano-, chemo- and ischemia-sensitive properties of cardiac sympathetic afferent fibers. Single unit activity of sympathetic afferent A delta and C fibers innervating the left ventricle (LV) was recorded from the thoracic chain or rami communicantes in 16 anesthetized cats. We tested the response of impulse activity to (1) mechanical LV probing, (2) epicardial application of bradykinin (10 microg), H2O2 (1.5%) or adenosine (500 microg), and (3) 1 min of coronary occlusion. Repeat tests were performed in 11 of 16 fibers after 15 min of coronary occlusion and 15 min of reperfusion. Control responses were measured in five fibers before and after a 30-min interval without ischemia. Afferent fibers responded with increased activity to LV probing (16/16 fibers), bradykinin (13/16 fibers), H2O2 (7/11 fibers), adenosine (1/11 fibers), and to a 60 s period of coronary occlusion (11/16 fibers). The unit impulse activity to 1 min of coronary occlusion was markedly attenuated after 15 min of myocardial ischemia and 15 min of reperfusion (P < 0.05). This attenuation was associated with reduced sensitivity to mechanical and chemical stimuli, while in separate time-control studies (n = 5) no attenuation was observed in absence of ischemia. A brief period of myocardial ischemia is capable of attenuating mechano-, chemo- and ischemia-sensitive activity of cardiac afferent sympathetic nerves. This may have important implications for the mechanism of silent myocardial ischemia.